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WARRANTY/GUARANTEE INFORMATION

The engine lathe covered by this technical manual is Warranted
against defective workmanship and material for a period of 2 years after
delivery. The above warranty does not include defective items resulting
from inadequate maintenance or improper usage.



SPECIFICATIONS
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Swing over Bed and Saddle 16 in. (400mm)

Swing over Cross Slide 10 in. (250mm)
MACHINE Distance between Centers 60 in. (1500mm)

Main Drive Motor 10H.P. (7.5kw)

Bar Capacity 2.00 in. (50.8mm)

Spindle Speeds 18

Speed Range 40 - 2000 RPM
HEADSTOCK Spindle Nose - Camlock D1-6 in

Spindle Hole 2.06in (52.32mm)

Spindle Center #4 MT

Number of Feed Changes (66 inch & 66 metric)

Number of Thread Changes (66 inch & 66 metric)

Inch Feed Range Longitudinal .0015 - .108 in/rev
FEEDBOX Inch Thread Range 2- 127 TRl

Metric Feed Range Longitudinal .04 - 2.75mm/rev

Metric Thread Range .2 - 14 mm pitch

Handwheel - one revolution 1.000 in (25.4mm)
APRON Half-nuts Double

High speed threading to 800 RPM

Repeatability of auto carriage stop +.005 in (+.13mm)

Feed torque control Variable

Carriage length on bed 18.25 in (465mm)

Carriage bridge width 8.5in. (215mm)
CARRIAGE Cross slide length 20 in. (508mm)
CROSS SLIDE Cross slide travel 8.5in. (215mm)

Compound Travel 3.8in. (96mm)

Dial graduations .001 in. and .02 mm

Spindle diameter 2.44 in. (67mm)

Spindle travel 5 in. (153mm)
TAILSTOCK Morse Taper with tang drive #4 MT

Offset

+ .75 in.
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1. LIFTING AND INSTALLATION INSTRUCTIONS

1.1 Lifting the Machine

The machine should be lifted
using rope slings as shown with the
rear splash guard removed and with
the carriage and tailstock assemblies
placed (as shown) to give an
equilibrium condition under the lifting

|

JIF -
° ==
I

©
:
@®

MOOE ORPOI RN

=

hook. Protect painted surfaces with —— . XN —
thick pads and wood blocks. | | — A
Do not attempt to lift this / | \_ ‘
machine with a hoist having less than " steel bar —
1-1/4" dia. min.

two ton capacity. The shipping weight
of the machine is 3200 Ib.

Do not remove skids from the machine until it is brought to its final position,
especially if the machine is to be moved on rollers.

1.2 Inspection

Check your delivery slip against the accessories that were ordered with the
machine. If there is a shortage or error, report it to ORIGINAL MACHINE TOOLS INC.
immediately, giving the serial number of the machine which is stamped in the recessed
face on top of the bed at the tailstock end of the machine.

1.3 Cleaning

All unpainted parts of the machine have been coated with an anti-rust
compound. This should be thoroughly removed after the machine is installed and before
moving the carriage, compound rest or tailstock.

To remove anti-rust compound, wipe with a clean cloth.

All unpainted surfaces should be coated immediately with a film of light machine
oil to prevent rust
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y LIFTING AND INSTALLATION INSTRUCTIONS cont'd
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FLOOR PLAN

1.4 Installation

For proper operation, the machine should be set on a substantial floor
capable of supporting a uniform pressure of 50 P.S.l. To secure the machine on
its foundation use anchor bolts or lag screws as shown on Floor Plan.

After the machine is in position, it must be leveled by use of the four square
head set screws provided, before tightening the lag screws. It will be necessary
to use 4-inch square steel plates, about 3/4" thick, under the leveling bushings to
prevent the ends of the bushings from sinking into the floor.

Use a precision level placed lengthwise and crosswise on the bed. To take
a reading of the level for the crosswise leveling of the bed, use parallel bars placed
on the flats of the bed.

After leveling within 0.0005 in/ft, the pedestals should be lagged to the
floor and the leveling rechecked. Re-check the level of the machine at regular
intervals.
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ELECTRICAL PARTS LIST PAGE 6
PART NUMBER MANUFACTURER FSCM | QTY. NOMENCLATURE
B30SR-1S ABB 96272 |1 REVERSING STARTER 10HP STARTER
CBK-CBO1 ABB 96272 | 1 CONTACT BLOCK NC
CBK-CB10 ABB 96272 | 2 CONTACT BLOCK NO
CBK-LB1 ABB 96272 |1 PILOT LAMP 130V
CBK-LF1G ABB 96272 |1 POWER ON LAMP SWITCH BLOCK
CBK-LMF ABB 96272 |1 LAMP BLOCK
CBK-PMER ABB 96272 | 1 E-STOP SWITCH SWITCH BLOCK
CBK-S2MK ABB 96272 |1 COOLANT PUMP SWITCH SWITCH BLOCK
CBK-S2MK ABB 96272 |1 WORKLAMP SWITCH SWITCH BLOCK
OETLNF30S ABB 96272 |1 MAIN DISCONNECT 30A 600V
PS22 ABB 96272 |1 NAME PLATE "COOLANT"
pPsS22 ABB 96272 |1 NAME PLATE "WORKLAMP"
pPS22-59 ABB 96272 |1 NAME PLATE "POWER ON"
5271-K1 ABB 96272 |1 BREAKER 1A BREAKER
DANO LIGHT 1 WORKLAMP 110VAC
20A GOULD 1P545 | 3 FUSE 460V 20A TIME DELAY
30A GOULD 1P545 | 3 FUSE 230V 30A TIME DELAY
60328J GOULD 1P545 | 2 FUSE BLOCK 30A HOLDER
R309 MAGNE TEK 63361 |1 SPINDLE MOTOR 10HP 230-460/3/60
IBOR 040403 RALSTON 1 ENCLOSURE 3 1/4 x 2 3/4 x 3 1/2"
N1-20167 RALSTON 1 ENCLOSURE 20x16x7 NEMA 1
CS150XA REX 1 CONTROL TRANSFORMER 230-460/120 150VA
ZCK-Y11 TELEMECHANIQUE OCFV5 | 1 SWITCH ARM
ZCKJ404 H7 TELEMECHANIQUE OCFV5 | 1 FWD/REV SWITCH SWITCH ASSEMBLY
FB-475 WARNER ELECTRIC 63810 |1 SPINDLE BRAKE 100V DC
COMMERCIAL 1 BRIDGE RECTIFIER 600 PIV 10A
COMMERCIAL 10 CABLE #16 3 CONDUCTOR SJ
COMMERCIAL 16" | CONDUIT 1/2" LIQUID SEAL
COMMERCIAL 1 CONNECTOR 1/27 LIQUID SEAL 80
COMMERCIAL 1 CONNECTOR 1/2" LIQUID SEAL STRAIGHT
COMMERCIAL 7 STRAIN RELIEF 1/4-3/8" CABTIRE
COMMERCIAL 12 WIRE #10 MTW BLACK
COMMERCIAL 4' WIRE #10 MTW GREEN
COMMERCIAL 6' WIRE #14 MTW BLACK
COMMERCIAL 4' WIRE #14 MTW GREEN
COMMERCIAL 24 WIRE #14 MTW RED
COMMERCIAL 15’ WIRE #14 MTW WHITE
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Page 7
LUBRICATION

,J

OlL SAE 30 Non-detergent Mineral Oil
Viscosity 500-550 SUS at 100°F
MIL-L 6082D GRADE 1100
NSN: 9150-21-888-7172

GREASE: Lithium base with or without E.P. additives.
MIL-G-1092C MIL-G-46006

THE FOLLOWING POINTS SHOULD BE LUBRICATED EVERY
8 WORKING HOURS
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NOTE: Telescopic taper attachment not shown

EVERY SIX MONTHS CHANGE OIL EVERY MONTH
Headstock 10 quarts Leadscrew reverse linkage pivot
Feed box 3 quarts Leadscrew reverse cam track

Apron 1 quart
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2 LUBRICATION

2.1 General

All machines are shipped with the lubricant oil drained frim the oil sumps in
the Headstock, Feedbox and Apron and must be serviced before being put to use.

Before filling reservoirs or oil cups, always wipe off any accumulation of old
oil, grease or dirt that might get into a part being lubricated.

Depending on operating conditions, usually about every six months, the
Headstock, Feedbox and Apron should be drained and thoroughly flushed out ,
before adding new oil.

Because most solvents tend to soften paints, they are not recommended as
flushing media. A light mineral oil, to which a small percentage of kerosene has
been added, may be used to flush out any dirt or sediment. Run the machine for
several minutes without load so that the flushing oil can circulate through the
reservoir. The flushing oil should then be drained and new oil added.

2.2 END GEAR TRAIN

Qil idler gear teeth daily.

2.3 Apron

The oil level should be checked and replenished daily as the "one-shot”
|ubricating pump draws its oil from this reservoir in order to lubricate the saddle
and cross slide ways.

The "one-shot" lubrication system plunger is located on the front face of the
apron close to the hand wheel and should be used once every 2-6 working hours,
depending on operating conditions.

The apron oil reservoir should be drained, flushed and refilled with fresh
clean oil at least once every six months. :

One grease nipple located on the right hand end of the apron lubricates the
half-nut control shaft. A second grease nipple lubricates the leadscrew reverse
control hub.
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2.4 Tailstock

The spindle and screw are lubricated by an oiler located on top of the
spindle housing. The bed ways on which the tailstock slides should be cleaned
and oiled frequently.

Dry red lead mixed with machine oil to a creamy consistency is an excellent
lubricant for the tailstock center when a revolving center is not available.

2.5 Compound

On the compound rest, remove the pipe plug in the top face to lubricate the
ways and the screw. Replace the pipe plug after applying oil. A ball type oiler
lubricates the screw bearing.

2.6 Cross Slide

The cross slide dovetails and bearing surfaces are lubricated by the "one-
shot" lubricator pump located in the apron. One oiler, at the center on top of the
cross slide lubricates the Cross Feed Nut and the threaded portion of the Cross
Feed Screw. The cross feed screw bearing is lubricated through an oiler behind
the cross feed dial.

2.7 Saddl

The saddle ways are lubricated by means of the “"one-shot" lubrication
system through oil passages and oil grooves.

The oil is retained at the bearing surfaces by felt seals located at either end
of the saddle wings which also provide an even distribution of the lubricant over
the ways.

2.8 Bed End Bracket and Leadscrew

Three grease fittings, located on the front face of the Bed End Bracket,
|ubricate the ends of the Leadscrew, Feed Shaft, Control Shaft, Leadscrew
Reverse Shaft and Trip cam.

Before cutting a thread, clean and oil the Leadscrew thoroughly.
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2.9 Leadscrew reverse linkage

The leadscrew reverse linkage and cam are serviced after opening/removal
of the belt guard.

Once per month, grease should be applied to the top of the operating bar,
the cam track and the grease nipple in the operating cam body. The pivot should
also be lightly oiled at this time.

2.10 Taper Attachment

Clean and oil the pivoted slide bar before using.
Four oilers lubricate the slide plate and the thrust bearing.

Fill the elbow oil cup located at the back of the sliding block and pivot bolts.

Gits oilers ® ®
EEE—

@ 2 z
@ . - b

Gits oil __,-—_—_-ﬁﬁf’;"e.__——_——-—-——h——"ﬁ
its ailers ‘
L] 5 E L]
Elbow oil cup/
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3. LATHE SAFETY

Every effort has been made in the design and production of the lathe to
comply with statutory safety requirements and to provide a fundamentally safe
machine tool. In the further interests of safety, attention should be given to the
following notes:

3.1 Machine Use

Responsibility for the following points with respect to machining a
component must inevitably rest with the user.

(1)  Ensure that the operator has had suitable training and possesses the
required degree of skill and experience to undertake the work.

(2)  Provide suitable work holding and/or supporting equipment : chucks,
steadies, revolving centers, etc.

(3) Ensure that suitable tooling is provided and correctly mounted.

(4) Ensure that suitable feeds and speeds are selected.
(If in doubt select low).

(5) Provide and use suitable workpiece guards.

3,2 Lathe Safety Rules

(1) Read and understand operation notes before attempting to use the machine.
(2) Keep lathe work areas clean.
(3) Keep area surrounding machine tidy.
(4) KNOW HOW TO STOP THE MACHINE BEFORE STARTING IT.
(5) DO NOT interchange chucks or other spindle mounted items between lathes
without checking for correct locking.
(6) We recommend only high speed chucks.
(7) Before operating the lathe, note the maximum rated speed for chucks and
face plates as supplied by the manufacturer.
(8) Remove chuck key immediately after use.
(9) Check load capacity of revolving centers.
(10) Ensure guards are in position before starting machine.
(11) DO NOT use cracked or chipped tools.
(12) CHECK before starting motor:
- Spindle speed and feed rate selected.
- Feed and thread cutting levers are disengaged.
(13) STOP MACHINE IMMEDIATELY IF ANYTHING UNEXPECTED HAPPENS.
(14) DO NOT use coarse feed range on high spindle speeds.
(15) DO NOT change spindle speeds when spindle is rotating.
(16) DO NOT touch revolving chuck, spindle or workpiece.
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DO NOT remove work from the machine without retracting the tool to a safe
Stop motors and push in red safety stop switch when leaving machine

Use safety stop switch when changing workpiece, tightening or loosening

Report any accident as soon as it happens.

Be careful of, and remove, all burrs and sharp edges.

When lifting a heavy workpiece, use the correct type of sling, ensuring that
it is not worn or damaged and that its safe working load is not exceeded.
Stand clear when lifting workpieces or equipment by crane.

Obtain assistance when mounting heavy or awkwardly shaped workpieces.

DO NOT keep tools (scribers, etc.) in overall pockets.
DO NOT remove guards unless machine is stationary.

DO NOT remove chips with bare hands; use a rake or brush.

DO NOT use files, scrapers, etc., on machine tools.

3, LATHE SAFETY cont'd.
(17)
position.
(18)
unattended.
(19)
chuck etc.
3.3 Personal Safety Rules
(1)
(2) Wear safety glasses.
(3) Wear safety shoes.
(4) Use barrier creams provided.
(5) Wear your overalls buttoned up.
(6)  Roll sleeves up or button the cuffs.
(7) Keep hair short or wear a cap.
(8) Use the correct size wrench at all times.
(9)
(10)
(11)
(12)
(13) DO NOT wear rings, watches, ties, etc.
(14)
(15)
(16) DO NOT wash hands in coolant.
(17)
(18) DO NOT manually lift heavy equipment.
(19)
(20) DO NOT lean on the machine.
(21)

DO NOT tamper with electrical equipment.
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4. OPERATING INSTRUCTIONS

4.1 Motor and Spindle Control

The spindle motor is controlled by means of a two control levers. The L.H.
motor control causes forward rotation and stop. It is intended primarily for jogging
when changing gear.

The R.H. motor control, mounted on the apron, is Lifted up for FORWARD
rotation, centralize for STOP and push down for REVERSE rotation. In the central
or stop position, a fail safe brake is engaged.

4.2 Spindle Speed Selection

Slow Range 40 50 63 80 100 125 160 200 250
High Range 320 400 500 640 800 1000 1280 1600 2000

The desired spindle speed range is obtained by moving the 3-Position

Handwheel. Any spindle speed within that range can be obtained by moving the 3-
Position Selector Knob and the High-Low Shifter.

For free hand rotation of the spindle, move the High-Low Shifter lever to its
vertical position.

WARNING - STOP the motor before operating any speed
selectors.

- DO NOT exceed spindle speed recommended
by chuck manufacturer.

- DO NOT operate the machine with the large
face plate above 500 rpm.

4.3 Power Feeds

The automatic trip clutch pre-load is factory set and should not require
adjustment.

A safety interlock is fitted so that it is impossible to engage the POWER
FEED ENGAGEMENT LEVER and the HALF-NUTS LEVER at the same time.
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4. OPERATING INSTRUCTIONS cont'd

4.3 con

To select power longitudinal feed or power cross feed, arrange the A-B
selector knob on the headstock and the C-D-E , F-G-H, W-X-Y-X-Z and 8-Position
knob on the feedbox to correspond with the desired feed rate indicated on the
"Feeds and Threads” chart on page 16.

CAUTION: DO NOT USE THE COARSE RANGE OF FEEDS WHEN
SPINDLE SPEEDS ARE ABOVE 500 RPM.

(REFER TO PAGE 16 FOR LIST OF FEEDS)

Push in the black ball handle located on front of apron for longitudinal feed
or pull out for crossfeed.

Select L.H. longitudinal feed and Out cross feed or R.H. longitudinal feed
and In cross feed using the feed and thread direction control lever, situated at the
right hand side of the apron.

To engage power, lift the power feed engagement lever. Power feed may be
engaged when the spindle is running.

For automatic feed kickout in power feed longitudinal operations, set the
Trip Dogs as required.

CAUTION Trip dogs must not be used when spindle
is operated in the reverse direction.

CAUTION Do not use this procedure for spindle speeds above 800 rpm.
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FEED RATES
A B

INCH (FINE) MM INCH (COARSE) MM
.0015 EH1X .040 .027 EG2X 0.69
.0017 EH2X .045 .030 DF1X 0.76
.0020 EH3X .050 .033 EG8X 0.84
.0021 EH8X .053 .034 DF2X 0.86
.0022 EH4X .055 .035 EG4X 0.89
.0023 EH5X .058 .037 EG5X 0.93
.0025 EH6X .060 .038 DF3X 0.97
.0027 EH7X .070 .039 EG6X 1.00
.0030 EF1X .080 .042 DF8X 1.07
.0034 EF2X .085 .043 EG7X 1.09
.0038 DH1X .095 .044 DF4X 1.12
.0040 EF3X ,100 .046 DF5X 1.15
.0041 EF8X 104 049 DF6X 1.24
.0042 DH2X 107 .053 DF7X 1.35
.0044 EF4X 110 .060 DG1X 1.55
0046 EF5X 115 .068 DG2X 1.73
0050 EF6X 125 .076 DG3X 1.91
0052 DH8X 130 .083 DG8X 2.10
.0053 EF7X .135 .087 DG4X 2,22
.0055 DH4X .140 .091 DG5X 2.30
0057 DH5X 145 .098 DG6X 2.48
.0060 EG1X 150 .105 DG7X 2.67
.0062 DHEX .1565

.0070 EG2X 170

.0075 DF1X .190

0084 EG8X .200

.0086 DF2X 217

.0088 EG4X 222

.0090 EG5X .230

.0095 DF3X .240

.0099 EG6X .250

.0106 EG7X .260

.0110 DF8X 270

.0114 DF5X .290

.0124 DFEX .310

.0130 DF7X 340

0150 DG1X .380

.0170 DG2X .430

.0190 DG3X .480

.0210 DG8X 530

0220 DG4X .550

.0228 DG5X .570

.0250 DGEX .630

.0270 DG7X .670
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THREADS
Threads per inch mm Pitch

[ A B A
127 EH1W 7-1/2 CF3Z .200 EH1W | 4.0 DF1W
84 CG7Z 7-1/8 DH1Z 225 EH2W 4.4 EG8W
78 CG6Z 7 CF7Y ” .25 EH3W | 4.5 DF2W
72 CG5Z 6-1/2 CF6Y 275 EHBW | 4.6 EG4AW
69 CcG4Z 6 CF5Y .2875 EH4W 4.75 CG7W
64 EF1W 5-3/4 CFaY F|.3 EH5W | 4.8 EGBW
60 CG3Z 5-1/2 CF8Y 325 EHEW 5.0 DF3W
56 CG7Y 5-1/4 CH7Z .35 EH7W 5.5 DF8W
54 cG2Z 5 CF3Y 4 EF1W 5.75 DF4W
52 CG6Y 4-3/4 DH1Y , .45 EF2W 6.0 DF5W
48 CG5Y 4-1/2 CF2Y 5 EF3W 6.5 DF6W
46 CG4Y 4-1/8 CH8Z 55 EF8W 7.0 DF7W
a4 CcG8Y 4 CF1Y 575 EF4W 8.0 DG1W
42 CF7Z 3-3/4 CH3Z .6 EF5W 9.0 DG2W
40 CG3Y 3-1/2 CH7Y 625 DH3W [ 10.0 DG3W
39 CF6Z 3-3/8 CH2Z .65 EF6W 11.0 DG8W
36 CG2Y 3-1/4 CHEY .6875 DH8W | 11.5 DGAW
33 CF8z 3 CHSY 7 EF7W 12.0 DG5W
32 CG1Y 2-7/8 CH4Y 71875 DHAW | 12.7 CH1Y
34 CF4Z 2-3/4 CH8Y .75 DHSW | 13.0 DGEW
30 CF3Z 2-1/2 CH3Y 8 EG1W 14.0 DG7W
28 CF7Y 2-1/4 CH2Y 8125 DHEW
27 CF2z 2 CH1Y .875 DH7W
26 CF6Y 9 EG2W
24 CF5Y 1.0 DF1W
23 CFaY 1.1 EGBW
22 CF8Y ' 1.125 DF2W
21 CH72 1.1875 CG7W
20 CF3Y 1.2 EG5W
19 DF8Y 1.25 DF3W
18 CF2Y 1.3 EGeW
16-1/2 CH8Z 1.375 DF8W
16 CF1Y 1.4 EG7W
15 CH3Z 1.4375  DF4W
14 CH7Y 1.5 DF5W
13-1/2 CH2Z 1.625 DFBW
13 CHBY “ 1.75 DF7W
12 CH5Y 2.0 DG1W
11-1/2 CH4Y 2.25 DG2W
11 CH8Y “ 2.5 DG3W
10 CH3Y 2.75 DG8W
9 CH2Y 2.875 DG4W
8 CH1Y “3.0 DG5W

3.25 DG6W

3.5 DG7W
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4. OPERATING INSTRUCTIONS.

4.4 |

Provision is made for locking the saddle when facing by tightening the two 1/2"
socket head cap screws shown below.

lockin rew

I

4.5

When cutting screw threads, begin by selecting the desired mm pitch or T.P.. in
a manner similar to feed selection (4.3) '

The "Feed and Direction Control Lever” mounted on the extreme right-hand side
of the Apron must be moved:

UP for R.H. threads
DOWN for L.H. threads
In the CENTRAL position the entire feed and thread gear train is disengaged.

This lathe is equipped with a leadscrew reversing mechanism which allows half-
nuts to remain engaged during the entire threading operation.
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4.5 OPERATING INSTRUCTIONS

For automatic thread kickout, set the "Trip Dogs" as required.

CAUTION Trip dogs must not be used when spindle is operated in the
reverse direction.

[

o‘ | =)
Nl
() —
-0 ﬁ
\\\Tripdogsf’

I_,ﬂ.

CAUTION: THREADING SPINDLE SPEED LIMIT IS 800 RPM. THE TRIP
DOGS OR THE FEED AND THREAD DIRECTION CONTROL
LEVER MUST NOT BE ENGAGED ABOVE THIS SPEED.

Approximate safe thread cutting speeds can be determined by using the
following formulae:

1) T.P.l. x 256 = SAFE R.P.M.

e.g. 20 T.P.l. x 26 = 500 R.P.M.

2) 625 = SAFE R.P.M.
mm pitch
e.g. 625 = 695 R.P.M.
.9 mm pitch

CAUTION: DO NOT USE ANY SPINDLE SPEED ABOVE 800 R.P.M.
FOR CUTTING THREADS.
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4. OPERATING INSTRUCTIONS

4.6 Telescopic Taper Turning Attachment

For Taper Turning:

(i) Loosen the heavy hex nut on the rear shaft.

(i) Locate the saddle on the bed in relation to the workpiece.

(i) Locate the slide plate in relation to the workpiece.

(iv) Tighten the heavy hex nut on the rear shaft.

(V) Adjust the slide bar to the desired taper and lock securely by means of the
four 3/8-socket head cap screws located towards each end.

Eor Straight Turning

(i) Loosen the heavy hex nut on the rear shaft.

3/8-16 soc. hd. cap screws
rear shaft

=
a1 - NI
/® 3N %
(e . v D

side bar/ ll_ . _5 \

/2-13 heavy hex nut slide plate

4.7 Coolant attachment

This unit has a 10 gal. tank. The flow from the tank may be shut off
completely without overloading the motor. This unit also includes a removable chip
and sludge collecting tray with a baffle and deflector. The coolant tank should be
cleaned and refilled once every six months depending on usage.

The pump motor is supplied with a 6' long cord and plug for use with the
115v receptacle mounted at the back of the lathe.
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4.8 Face plate attachment

The face plate as shipped from the factory is rough turned on the part
mounting surface and should be machined using a skim cut prior to first usage.

NOTE: Maximum safe operating speed for large face plates is 500 RPM.

B MAINTENANCE INSTRUCTIONS

5.1 Drive Belts Tension Control

When changing pulleys and/or belts, loosen the motor plate. With the new
pulleys and/or belts in position, adjust for correct belt tension (see below) and
tighten the motor plate.

For correct belt tension, use the following method:

At the center of the span, apply a force of 3-4 Ibs. with
a spring scale to deflect the belt 3/16".

3-4 |bs. %
Check the tension frequently during the first day
of operation and periodically thereafter. Keep pulleys
and belts clean and free of any foreign material to
ensure long life and better traction.

3ane"

5.2 Cross slide ways

Wear in the Cross Slide Ways 5/18" SOCKET SET SCREW (6)

may be adjusted as follows: /ﬂ]ﬂ[
—

Turn all six 5/16 socket set :
screws located on the right hand side of , ;

the Cross Slide in a clockwise direction ——&_ .
to tighten the Gib. _:—/':/_‘;\ F 3 _IE



5. MAINTENANCE INSTRUCTIONS cont'd

5.3 Cross Slide Screw

Page 22.

Provision is made for the elimination of backlash in the Cross Slide

Nut as follows.

1s Position the cross slide close to the center line of the lathe.

2. Slacken only the two 5/16" socket head cap screws shown. The
captive spring will take up the backlash automatically.

3. Move the cross slide over full travel to be sure of an even action.

4, Tighten the two 5/16" socket head cap screws.

5.4 Compound Slide Ways

Wear in the Compound
Slide Ways may be adjusted
by means of the Tapered Gib
as follows:-

|
1

gib screw

#

Turn the slotted head
Gib Screw at the handle end
in a clockwise direction to
tighten.

5.6 Leadscrew Shear Pin

This brass shear pin (PN/ 41192)
is provided to prevent damage to the
leadscrew should the carriage be
allowed to come in contact with the
headstock or some other obstruction
which acts as a positive stop. When
the stoppage takes place, the leadscrew
continues to turn in the half nuts and
will begin to move endwise thus
shearing the pin.

The shear pin can be readily replaced
by first withdrawing the leadscrew from
the coupling to remove the three pieces
of broken pin. It is then returned to the

)

2N

ZTIMOO= OAP>OZ>-H0 8|a§

| ﬁlZl:
leadscrew
shear pin

_“—-_

coupling and rotated by hand until the zero line on the screw Leadscrew

Shear Pin_coincides with that on the couplin

pins are provided with the machine) is then driven into place.

g. A new shear pin (4 spare
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5. MAINTENANCE INSTRUCTIONS cont'd

5.6 End Gear Train Shear Key

end gear train
. shear key
This brass shear key (PN/ 21180) drives the p/n 21180
top gear of the end gear train. It is provided to prevent
damage to the feed gears if abnormally excessive

loads are encountered.

Spare shear keys provided with the machine,
are readily fitted. First remove the 48T gear, then
remove the broken portions of the key from the shaft
with a small square nose chisel. It is important, of
course, to locate and remedy the cause of the
excessive load.

6.0 PARTS ORDERING PROCEDURE

Always quote the machine serial number.
This is found stamped in the recessed face on top of the bed at the
tailstock end.

2 Refer to the appropriate assembly and individual part numbers taken
directly from the illustrations.
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5.7 Trouble Shooting Chart
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TROUBLE PROBABLE CAUSE CORRECTION
Vibration Loose leveling screws Set all screws so that
they bear evenly on
leveling plates.

Torn or mismatched V- Replace V-belts with

belts. matched set.

Work or chuck out of Balance chuck or reduce

balance operating at high | spindle speed.

spindle speeds.

Motor out of balance. Contact local
representative of motor
manufacturer.

Chatter Tool bit improperly Regrind tool bit or adjust

ground or not on center

tool holder so that area
of contact between tool
bit and work is
decreased. Avoid
extreme negative rake.

Tool overhang too great

Keep point of tool bit as
close as possible to tool
holder.

Using improper cutting
speed.

Reduce or increase
spindle speed.

Feed rate too high or too
low.

Reduce or increase feed.

Gibs of cross slide or
compound rest loose.

Adjust gibs.

Spindle bearings worn or
loose.

Adjust spindle bearings.

Work improperly

Adjust tailstock center.

supported Use steady rest or follow
rest for long slender
shafts. Minimize tailstock
barrel extension.

Vibration See "Vibration" trouble

above.




B, MAINTENANCE INSTRUCTIONS cont'd.

5.7

Trouble Shooting Chart

TROUBLE

PROBABLE CAUSE

Page 25.

CORRECTION

Work not turned straight

Headstock and tailstock

Align tailstock center.

not aligned.
Work improperly Use steady rest or follow
supported. rest. Reduce overhang

from chuck.

Bed not level.

Re-level bed using
precision level.

Work out of round.

Work loose between
centers.

Adjust tailstock center.

Centers excessively
worn. Work centers out
of round.

Regrind centers. Lap
work centers.

Loose headstock spindle
bearings.

Adjust headstock spindle
bearings.

Cross slide or compound
rest movement does not
coincide with dial.

Gib setting too tight or
too loose.

Adjust gibs.

Work is too long and
slender.

Use steady rest or follow
rest for long slender
shafts.
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WARNER FAIL-SAFE BRAKE § FB-475

This Unit is a permanent "Ceramic-Magnet" type which is
released (by reversing the direction of magnetic flux) when its

electromagnet coil is energized.

It is imperative that the brake be inspected frequently
for wear and to ensure that it engages and disengages properly.
The frequency of inspections is dictated by usage; experience
will determine proper inspection intervals.

Brake Wear Checks

Check No: 1

Examine the three autogap
drive springs to assure that none
of them are approaching total
compression. If any one of them
is approaching total compression
or if the distance from the under-
aside of the drive pin head to the
top of the detent cup washer is
less than .062 inch, the brake
should be replaced.

Check No: 2

A step is machined on the O.D.
of the brake magnet where the
armature and magnet meet. This
step is equal to the friction
material thickness. When this
step is completely covered by
the armature with the brake
engaged, the brake is worn out
and should be replaced.

After completing an inspection
with the machine turned off, cycle
it several times. If the Fail Safe
Brake stopping time has more than
doubled since the original set-up,
this also indicates the brake is
worn out and should be replaced.

16 Inch Lathe
9/79

MUST BE GREATER
THAN 062"

STEP INDICATING
FIRICTION MATERIAL
THICKNESS

MAGNET WORN
TOSTEP




029 P9 -~ 4L 08 geel
/ nNe+8 - Jusr 09 zgol
\.\ _N.mVWIa It OF 58 FVI

ObSHte-v Gewz)d

__ 5] Y W S Y|(1V|Yn|rl.f|/.|r|v:l/|r.._ﬂ
iz m_
| e “

A

-

zezsre "< SLo2)
SbLSte-g SLoel w
N - . plgy8-9 SL©OB i
AL N T o o | ANCO2 N3y P57 #
g“&.- ITINVH TSIV w

5181 %91-8/5 S DH'S
TassV S 23437 onwaLme S S EFE-

aHsvM B & (DD pat. 1
L2 %91 -9/ ‘sows (2D \gum\.q LN AT AIS)T

obig g -

8/g » 25-0l 'S oOH'S (D)

VM. LSO NOLONI YO/

IONS YR1I08 WYD
Lg%V

v 1 =S¥, qu:“an“\\.

[
. 2 Jv =iEm——ri) = )
1 ~ v
L B\l H L]
‘|\\ | b3y ) Caoﬂu.u ﬂ___lhﬂﬂ n‘_ﬂqu

= il ® Ivnoo

#0991 Yo [bGPE-D

0089 oid BIGPB -2 ?I

¢ op9l Fod LI1EPE-D |

CbSPE-E WYD drid I yS OIS iNIWIISACSY
SILSS-Y __ D 50Svo -V
FFNon WD 1) PEER TRy S T
- ¥
|Im$ \“I cmeg % = - = =
w A — — — ——
#0921 229 Lzzgva ~F kSMWN.&w.aﬂ I w@i
poo9 23 DLG pB - | LFVHSTTS I~
pokp i DNera = I_ ||||||| { 2 Lins ©L LoD
! AR J ! U ﬂﬂ_x ML rE " :
= I+ -@ - - IR - A - - Nid  234vl vooo o gEers8 -
| A S u = : posol et |gOFS "I
7 | . n | A popsl wod SI9EE -F
{ 2 : \ | _ f TSvAS TOUINGD wolow
o 5) 2¥OS & [ .
IvISNTITA Nloanil #oggl 24 S28¥E-D i | _. 2 l|_ ___
#0991 2 [bSHB-D el
popol 203 LI1G¥PT-D wy SLFl 7
- m3 =
...EE:&.\M. w2l oo —
Lo 4% ® ® :
_b9SPe-T _—| ] 2 R S p—
LINVOISE. S NN N \ T \__ = — d.ﬂhﬂ\: e
=036 2 1
TR EEE e \ \ \ )
N
_.l.nll il}L
__ \ =2 8L
e g -2 S D HS ‘
v“ _ s i s 2 Z
oIy 2 _
ﬂuw\-nizm Nid TRIMo
E " (as22/

— LIS¥S - sz 08 S21
S ADVA , |oigpe - senps sb [ Py
ﬁl‘ /4 N8 ee "I semor S <ag /

el
p
-

N.i N WbU|Huﬂ_,




Taqe 20

L]

sgrus & AU SoNiayaE NEAWL Svoiddd #
LOS pE-F oM NIVAL YvID SNF =
$8/1$8-T ‘ome

SGSHE-T ‘OM0 SITLIAKWS AdS/H INYH 4337 I

IZL NG MOT ~HEIH E

Assy S a:.:sfn: L2y re

oghir b amwswm
GEEFO! ¢ B« 2un BI-PV S

FLC U g vas o
4 #1198 ¥

el L S ¥

\\E

MAJEIS SV

TORONTO, CANADA

TS ILoM T 5
HaLn7> Nel GG pEEh .
EIEDO/ 5L Sr 2Pl = g
o7 24 *oNn 8l -2/ _‘\, $
Too% dVD D0S QH NonD 1eblof 7 o i 3
FznoyT usoT G-2/2/ 9-‘ n E
= HUNTD Nid SITFEL
- Jra 15s w2vreb 83*:;:_‘_’; g
e _3{\ 29 SPe-Y JiVid dwy7o NG+ fgg.-_* ,3,{ W? | r.
et | vl i cz) o0 = |
D7, ¥/ 2 x oNn il - 9/S @) DN FUT f_;?;f :’// g
N —FGLHO] i MI¥6 9V IH D03 (D % 4 —e)— M/F =}
e ) - 1pS 1 i 2
7 Ty, 2 T 2
0L89<C / % | o8Iz 2.
’/// ////7/ | //// ARSI % = auﬁ*\ H“t’:_::{ : b 53.
. / 2 £ . g Lo s .‘_-_. i e / S B et R ey £
/// i /{/(’/ /// /N _—L-—'--— . %eﬁg: —Hsr 35 N7 .:Ju
// | / LN WYE XN 0O -Fe 900 b0l % ’// / S = 2 / 5
/ I7ovds FebPEh ToLI0/n . z
— 3 » a .,,W — A asil -:}'m&n 7 2
ST |27 nve oWy 9wl 946 0] == Doug)' ML 7 s
* LSt
bl cat e _\ "/ —_— EX12 /I_ H
seviore LILL | 5ooroSevee 2 P g TEUE / £
. e = A 3 ° zm i
0058 MOQuum "ANTE * . // ; [ wlajuls|<
10#9/04% “5'-'0 dor Wy (D u’,:;_#ué%\ | ) —
! - % - -_J 9 - p— - — e 4 -
- pEs - 20m & il i | i 1 _ﬁ—‘— — d 7 bivre -
. 7l L Tob g d9vaua 7 izl 7 ] 1l
-, -t )| e S
062+8 e, { 7 /
I / hozs ust | hﬁ £L
N - a——' 4 ) 0osLz
i \\\\\\\ NS HH R THEAEL R TR FER VL ARRSR N
SILEO! # LhN M
/ p OLEECI o VIHSVM307 1
| ___b_:i?_aié_ . _z_ ! ) ) ZLI1EQ! # (}ﬁ’#r'd' th)_m;y?.f J.;S aH BS 27 "l/h} Xﬂf‘_’% _ _\k v 3 .
IILYL WYWWS Ao BN w2z s 3/0/# J9EbE sva> \'.
;o wi
/ /'gao}gé/ 4/ ; | giz?"wffw 3&9;?'5;-::& i >
A rmMTITaTET T TR R R T Y
> - @" IQ\ .‘-‘\\ 1; : : G HS B % = B * .’“ ol ¥ 7 P TIHHS Tio Hrad
ROV SN 86 [ A3X ] : 169) ;a_é_
N '\‘:\ '\‘\\‘:\'\\ g . -l 2N -y ST £ =4 Se
= — 3 PAIL _?%:—l“—__\,:_:_ ==y ® YWY ION s
. e e | b¥ LSS |42k 22, 2
' - [}
£ ™ Iy
TN @ 3/ g = 5 TEf/10/ # /Q 00019
/ / = s = 3 =3 YR LEL, %
G73iHS Das inos | b D, : b o I e 4_:- Licjote
on1d uso¥s LS PEb ‘Iosg Ll it
/& — P1opl 9=
g1l =colS w “Hvru’ \\_:'_..—:'; ; Loy ab ] A3 avd W23 (F)
. . —
L9Lror 2 . . ‘ oy . ) == o]
VYN, S 7T LOI5H ~ ﬁ P — | S = 3
10901 A . -

Dioaus A3 Y, [ % 89 G

PA2, 4 2b 162995
Nomad L[t]  BopbEh

0'sl

N awsil

Ok
(]

@é

. 'n

00SL' %
_ 07 Jaj g 9Fed wd
Gzz -zoig o LIV F| 4hs0, I T
S22 -ooig, a EILION 4| DY9 vaywiL | £ = g
Wi LIS Sobreb = b 2
pozs
v3® LoS  poppBlb v s gys == 1175
I7ovds  Fokb9 b copre a7e)
avzo L2 zorbBb W /// — Pe2=)
UFoVd S N arr8h )
7
b ~ AOSD
s2z-zois s L9L10] 4] ouspab A 3 _:D: B=i%
S22 -ooiS # E1L101 dvIS Ll% "
avIo 19y 265 PEL 5 g | . 3 -
IVLS  SETETh b /__:‘ b (bTzor #
WP 1St pLSPSb ab':?.? e boge Bp5r0t b amiVVIOIEIFY|  (WerTiT 1 Wl
avae L cfb‘i#sb SR AR = i l'j] g TEs WO W2
2 A e e——— =
A3IN  LbISSH 7z 4 5% 2 = w2 oosLz
'q / o 156 - F— = T
Imvas Giebo b = ) == e ﬂ_l_
(3{9?‘:3-".?’ ;
—F s T -
s iy Shammrtlees 2o & IR | g
o] b _— o9 e\ 2522 - 940l o
P LAYHS ez O ‘_‘E_lj."_ _‘-_—“ﬂ H | ™~ efﬁ;ﬂy:
18l 1 2y IIEEL,
=) !,,.LIE.F; iz 177 N DI TYL
Wi / A Y e 50" aLlo) St vNS
%:'& T~_2:55'¢
- Sad oL
oo 0081 0821 0001 008 099 00S 00 2% 3omvy How gigL-( 3’—;-&?;552——/ ‘ ia
sz 0oz 091 G2 001 08 €2 0S5 OF  Fowvd Mot & ]3




6Z 39vd

[ <8158 | Smvy 099 ® 0991 - O¥SI [ 1104 v
- 40 ] - I\ENM- w i -.l - a
_..1...4.“ ..Ii#.ﬂﬂ_._..mﬂ.mh...m:.. i a:“mwmmw. >
VOVNYD 'OLNOYOL Ellaslﬂtsglls:ggh “
gLocol g iws
Bnia 15027 Y 2 f
—TFCIAT #F%5
S/ -oolS # "Davra’
L |
4 oSS/ - yal # Wﬂwwwuwwﬂwwx _.
= MINDS utu TH RIH i ] _ / __
dd A7 ..?.u_u‘u.ﬂ FES-—1 Z797£0/ \\\ 1
2oz Hid JNvaorvst | ¢22/91 (1 \\ .
589re-vY =nH 1774685
9/6%<Y 3437 wrd | JLLEEL |
JETEG - T ASSHS IIADT| AELWS
N\
L ANIN .
MMM ] _ W\h_ ; LLtt8h wiWS \N._u:m..(k%n ‘ss0y> \\
A - P2 7 7
/ %7 g E\ \ \\ e %ER
/ A \ g g 2
_ | % y | 1%
__~ V \ 2\ /, \\
\ ; 9 \\ \ \ / L 2
[ . RN TESTSE T
: G \ \ ».G,m.mfm%..uamhu \
» | _ . FTIANIDS \ o ._.R .I/ﬂ | u . _ I_I\/yr \
m e | N NS __ <
| / _ N S / o
g \ i ; p i i __H
| 7 NS A =V7
] \ . \ __Nm.md..ﬂ WJNNxUtﬂTN\“ .uﬂmkm.muﬁ..w. \
: , : - .\~ | gzeTOT H Tva vis SLEr \\
] y: ‘glvieb |
g ) / _ N | D.?Nq \v N
1 / _ \\, /Jul_lwhﬂkl\fmw- \pn#w\nh AL e __mwvm.l.o\ /
. * / \\
v “NUR \
v 7 \\
: / Pl /|
o R R N O OIS X o SN

-




STHLVT #2ne I

\

L e
Wt
[

Yy |

x. % NOILD IS

- ~ =esd 2)
1 YRAT A7 4
IWY 72
W\
FONYAVITD
ﬂ _ ﬂ.ﬂoﬂr
I _.@.
% g W N
(Y a

|

\ e~

RN NN N\

COL#8-V~]

A “Woi ew wuries
“GHOTIIS|

3t

PL X ELMOS 175 S S
Zelra-y g
1€Lb8-9— E€78-G
ASSV/S GONY-20LvIIaM

[ Noulng

%) xonoZ-3 T bbb 8 -

B IWH BFIDe
Tvms Tro ¥/D

72\01l aN W3

SV FTAOD INOIT @asn LSY1d A
NW"T L3 A3Y
’ S¢rre-3 :
ND0LSAVIH
4
Ty b
) i 3
ol . Foz ron
4 Y7705 CFOHTVLS ’
#1ss-g || d _ ‘..,.

i -0 NOISIOFEd

2ZE ‘oN

oy 2 % 9N -8B/
TR

trd

o

N

— "¢
TFATT? TS —

-

\Z mw
wm <
MPZE NI
».%amr,.w N mmw /
o W L N
569 [8| R w
3 LRICR N
- |||I¥ ” .
B\ ®

|

| (2] Dwiads "CUNT0NL "
/ (2) owrzas

(g) ™R vySgigr

ﬁ

VIV I4

HW #

;lk.‘aw\m_ _lumv*\:

|
\_ _\\. b
N/ \ —t s
/.rl\\ l -
\ / ‘
_ ;

sV

Aanoiiisod LNTINI(Z)

1oLk,

nss-v |

@y 2 572/ X N8l IS
axgvoan 205 T .

115GV -ZINOILIS O LNFTN

N | - _ - | - - B ~ ppbe-€&
_ AN i Ovvbe-= | j
. —H_ —ﬂ _ @,1 (movs 10N a3l \ o i N
nT - .ﬁ;o.a.i.q_ ® | I _,=.|ulu.._m_,m.m i
o | -ﬂ — 5 2HEEe-Y "MALANSG T T T x. C2] 3200w - 4599 R R T By
Ve N2 * _||V L ANOT 30 PO NOIFIITS - DI u..

&

EZTR 77

onen 2 <y ¥

FIHSUN LA MOL AT ICL

| ]

-10] ...qiﬁux oy F¥TToO0 T¥OLAELS

IIMOT T NTH TS

\ i 7 7 p T g v \ \. A A T _ % W\_m& 051 _,. M ‘%/ \V/ NOILD3S
gﬁq i \\\\\\\\\N\N\&\ :\kw&x\\\\k\&&x\mﬁsﬁ\\&\\\\\\%\\\\\\&\\\%\\&\\\&%m.\U\_ 2z
\uwvu.%“m - N ./ KT >zh 0T 7 i N sLS iy
&.ﬂm&ﬂﬂﬂﬂ\wﬂ‘ww‘mﬂn‘w S A /xmmw TYNILF LY YICLSVIH oL £ - W.M_ MM%WM \g = 7AETTEED \m.a,_m.w,,wu. gy _w__ Mf.._ . %
m R oS LNVTVET L2X5V2 FULILIOT ATddY “ v _w

0% 39Vvd



= -amm | SRR Wom_ OZ_any 1 AN 3
kS
w— T 3]
- L=y 1..7 L) ﬂl -l
NTREPID T Y MRS TR DO ORI =
| m@ma«wﬂm.nm |2t vas LLE PG  Qwy
||/ QNGO WINSYH WOLOMBIOL ILevR% SBINOD 03
o p— SQy3awwy  M3IADE WO .
DLLEO p LWS o 25 LI0) & AWMS Coerds YRANWEIY, 330 s ©LZ201 » AWS
ilamw Bi- 94 957 @ S11- 0015 A3 “3110% - . Swin W 8PS 4
2074 3414 W 0% W) BANINATE DRWNWL ..?uﬂinr md.w__you " @ Ro 2 L v-v  NDILD3S
L EBN 3d E . .
GERBI101l @ ‘AWS . *
PZIS101l s LW'S ,:..mw.m v.w.mﬁ..._m \ 0790-%£0-0v20-3 » 109, 341207, 30 CASnag
9972 2 20098 |\\ ? L \ SEaS SAIWBNS  DMVVHM $ 2%v1s9 'Wo 30 33w ELswRE e
SRWAMNIT A R M| 39 oL SLAMS  oLvw any AiWia x3IAM u_ Bo’ .
\S mnf(w s \ \ N s'g) Cawa \Wwa v \ L
ANBWIS -|ans \ cBIPOlL e AWS
SR LIOY & 'LWE LANNE  ®3IMOA b\ JIWINLIR AR ST1ioW o1 % ¥ oz- ¥ .
apan IV -E0\5 4 L . MAZIS Aa¥D A¥IH  L3WDeS |
MAWINLIA TeW0RL / v, e AWENoR Wi |
\ / .M-Hm WEANE  AMWSOE i
SETITO0L = AW |G. T -t V= T, i W = P, ﬂ. - _
S8BT\ e T T L\ v e sq €\ I 3w B 0% %101le WS — =i :
NS Mo wo E x A ' 2- NN-Gea ! = !
/ , ! ‘5we® 3In0wE wolsos e S e S A &r
ssi1s ol AWS N [ i
CRE S-S dmfwi..ﬁuw.h“.r /l it f—t—1 - _
» Y T B4 " | Pl B _
o "_" ; = S2Ere s . = | T —T
= i N I LANWS  B3LaWS T \ v
; 1 T i \ "
Lz ¥ s |} =Hd g e ) o T il s b
=== = AN :
— ) o 7 !
o i NEAY
- . - T ] - |
ﬁ [ e R e ey 1 e ;
vt - 1S |
. A 1
ot o\ 3. .&
i L
Casear B 741) Geo0S8 S [ / VUL
vIse » FAl) BLEPES Ix T N. / / / /
ONVIANOT  MIRISTINI o R g
Ze 11 ve s ..ﬂ / \
Wa MYy InS A—t—h - - m,
[
"\ 1

[=1-3-8 2:- 13
a.03a S MINOT AIVE
BEIvrola WS
o PR R RV -
WS 42 9w D0%

W s O9%r0\ g LIRS
M eg ¥ OF ¥)
W% "dD) 0% AW ANE

SOPP Ol & LW'S # ": \\ T
\ vz - Ve
MG AaWD AW AW
TLLE SO & "AWS
AN - IS AN B4
MANSNH ADON 9T AS
SOFRaL w» CAWS
Mma-8-12 ™ 8009 &
TAAMSNM 04 S

‘T p BTG EOl & IWS LiE w88

LES YRS V
A4MNS
o9, ATFA  2aA0BAQOM SMASYD 1099132

S9Ev8 S
1ANMWS ahat

[EEYID
DLEPE S ﬂmw.ﬂ.ﬂ‘ﬂ““d h EA S LS vBS 1ﬂt. O ile P.fL.M
- N4 S EL) -t
LANYWS ANd ANnO aniuyIe owa a3 Iva /A

TZSI0 » XWS
9oy ¥ S002 w
oWANIB 2

WIS aND W 13ND0S
V8% FES o LNS

Moo gd_ X372

ALSIVO @ CAWS
yOoR Sy &
OWMIBNIAB AT

10O = AWS
D’n..ti#ﬁu -sn) - B
JAOIAN ANN 3 3IW

LAtANAD 208

WOLLEOE 40 MO TROWS
PASRO) s LOS 21,2 * %
qoan 2 Samoa g

as’a T BB 101 e AWS
B-0\8R-¥ZILVPE»
93" LWOAE - WoLS0R

ol rivs
BANS YN

FSIPOY » AMS

s %0
T8m1 9 a1 Myt ®- ays Aot L= Awns

a.e%a 7 L-Y=1-9"4 FBEEFPOl & 1INS )
TATYS 47 aw A3RIes. A3 330WA00M oS Rvas [aZE v 27 Ve ¥ 8- A S5 ZPO\ » AWS
MAWSNY M AANWS B340 7% 4D D0S AWM AN - aermw | P R/
g Z a3 Qy3W  13¥30S
LlLEves GLLIO! @ LTS . s
A : ; Ly S ol AWS
MINOD TR P QOi- €015 . LrvewB®S apg® 7 POOPOile AW'S g
BIWYLIW OBYOBL a.o3 7 MADINA S w1 G * vZ -84 s=Z -507%e
$S 21201 & LWS w SI0UY, RIS 13T D05 GRS -Y aNa [ rBESVPBS
At o ¥ORTIIF
X oM -9 .a»o_mo.,, iﬂnw”umnﬂ IL% vaS M3NOD  ANTE

TAAWNARH DaNnEl AAMNDD W

g.03a s SELFSS
ABWASTY - ROS
[ORA ' BAIVIIONE

999 ol s AWMS

orn| L2]| wis wveS [2ZlomoM ZT| SSEWEE

o vz| sveves |91 NEweS va.w%sm Sl M
oo\ 23| Zveres |Si AESY -a0s moBeY A9 y KNS Adanh —
@ 55| SLE et [B3jovi| o] \reyes |k B3121MS R L ECEAN .wav:”ﬂ CLBIOL » AWS 13w WO s -.M...w
ST S x| L2]| Ovaves [S\| TO\LwOa TG S TIER e 9 1} LATAA MOTHIM EOTIE
ovn| ot vespes [17f|on|vz| ssaves | ) I
O 8V O%% vAG (9 o'%| B — _ ﬂ TE¥R 101 & TS hu/-
on[9e| 15% ves [s7]|ov| 81| oLeves | o aiiano.ﬂmq.,sﬂﬂo‘uﬂwmwﬁ?. ) cseves
o] 13| 2e%ves [vi|lpu|9s| 99sves : rJaf.w_arl.ngan
i TR ' g
OB Bl 0% 22|89 ¥8E SLLIOl & LWS Bony | FOLVIAN
o =¥ G2® va6 (B2jjown| L2]| S5EPEE 29 - %0\S5, §
o7 12 o] 22| peuves TaAWYLEY DANOAL ZABVO | e IWE rZS was
Mye 9k ABNISSY - B0S
o8 mosnz W39 BILAING
f

[w[m[«|w]a|r|@|e][2]=

o
=l

= apa 7 \Zevee

ol o%| creves |i17)lo7n] 22| 255 vES ASSY-UG  WINA-

on| 8\l averes (07]|00) 22| LsEveS S—woeeN I DLLEO) = LIWS

o2 12| ovsvaes |sillov)s=| esevas FIBNASeY  ®3iiwms ren ®- %
Q82| SPSPBS |B1|0eNss | LSEVRE - 3gie  apem  lnota S0Na 3dld QW TDO0S —

90| 22| PrRYE6 |LI[0YN E%| O9F ra%
aa|™h] s vawa ] ao|™R] sw wavdl]

. 79vd




"ATTAWISSY dJdITTS SSOdd

FRT >IT7Noms

S5/ -vasie

Do72- 2= @\\h

Opgps - 37T

Nﬂ.uv.}: _
SrIHSNE !

‘1292 ;
FEET N DT

FIHT T oL ONIF I

LN KTy

2ol

CzsP8
‘§nr

77VE  91s wea e

LI6CE-"O5io Tvaids
ISV IO g FF1TA

5 135 PTG, R82 -7,

fESPE —gerx
D7 bl X Vs

|
|
=iy

ﬁ_ 23meqT
i

EE]

61Sh3&

MweDs

w5-5, ~meiLIFS

oI SHE
I7Ca S

-

€ 39D vy

PAOTAN,

cZ-Cy

FEGER -1FFHMaiver

SrpEil -t

DTEFME N TAIN IS

(€107 £2

228 ¢¥D dr "P°3

T7Eye A o1 -01%
BI/se3

n“wﬂ
.,/
UIE Lo 3qr7s sved?
o ‘goFx-2
225y IO SLID
g ‘ToRx -
2 D7 %512 2 -5

g3 ot SNILET

‘225w
FIFe 5Li0

COFF P -9Z2i~VaL
T qeIz 2 -0zi-ba m
S VA8 poLDOMFIOL

LEFF 2 —LRII2

EISPE gD

CToIF-9
Foar D7 a2 Ty

(Lo ma> &35 435 2oF

TOFY T - 97/ ¥ »;

T3 ~oT

CRIT S - DT P2 a2y
TeFoa o D @M Def

TCORF - FTU,2 2,

72 rroC j

FIdim Jraavs am c_wh_llllllllfrlj

o3z 2 -S58HT .# )

oIy g

SBewrd AIS IIqAVS Lo ’
572, 21501 .

‘58
TEID aeC

™IS W aH q

7 %I ¥ 2p
e I VL
eIF e - 29T

‘LTeH raM FIL

grsbg

taFIS g2 GH 295

"Ci@IY 2 - S Of ~M
IS N -IedS

‘oZ/I=-2Fe-oCf 0

VA7 d DMmIIS SINIUT FITTw
: T OFN2-BEIIZ
-ﬂwmqo\@.\un__.vl FIciM Fraavs FvIF

T FF 2 - DT

L SELrs
T L L

ORI -25
Mm3PI2T FAaaa

FdrL 0, o

=

||||| e Bt et

T PevI FISm Frqavs 2VIY

ekl b ool ey

=l¢l
[
il
AL
Iy

ilrn1~—-———-.—.-.
|

Hl

Mo, pOlLTEG

‘072 Avwrad,
+93med

o5 -J5ix

Fw ey merseg

2ISTE
FJvIo y77a’ 492

(il

o-0:18-F#
prossop SrmgviE

e

n "COFT 9
o) 27/ -5
CIGE g V2 TN XIN

‘L@FT 2
57F=£-%,
acs gW2 AN T2°S
‘TeFT S -
2LIEF
Sl 7D
CgOFY 7 -

Lo LE-8y,

Snvg Fard D5 KM

Srseg
FILTLIE

© g 8@FF B IO,
D7V *9-Fy

‘I gD g IS




—_—

L

Tk o D 16659 -—«_._..._________
* mesmeR = EEasg 4 B mmn owaswer (1 RECS)
.1.. . I- L
co o B il = Pl soe. cap sk SAo-1g » Vg S
I i == | \ Mvews A rek A 4920 non Meed AP 2 reigrie —
7ap OF b tiw3d 15.78
F=
7 N
u 1

sUPER H.C
- '5\4'400 ‘s.mrﬁ-

(ur M\b
For 295 C.D.

1014 53

o A e

PRTRN A ] ni
{ 4ucap,
LM.;. Y Lo:nm

150 )

D %638 ENCLOSURE
(Sro. MON FUSHELE)

D-9639 ENCLOSURE
(FUSIBLE)

ELECTRIC MoToR

FrAmE 2IST/ [DHP

(2  BUTon W SOSCAT ek S -85 te
pLate A 84842 &/ |

spLASH GUARL

MOTER MoUNTING _ARSY

See sz' % - 34582

29.0

14,87 SFiase GeAlS

A-8458| Rob Eab -

2-pea® Sl JAm NUT & -

Z-REc PLAN WASHER # S8

-.__{_) Hilix HE  CAP SCRE
a-iex |

& ™~ |

|
A- B4860 (zrean) ’|

b HiEx. Hb. sckEw /- 16x amab'
[T,
woeTTe. #2771

2Hucs da-6x s
/ (2rsa’by

/"E‘?ﬁﬂ%‘i‘-ﬁ
’ B84 B5&

i o 3484‘5 gl

r._‘ V.

’ l

— SET SCHEW COLLAR
BosTON + SL50

& - 84372 (ees)

e — L

I'\_ a-85701 A

\&-8487.:-5

V4 piA. =1t

e _MeTok donTRol sHART

‘--._zf‘gg.,:{i SHCS ) H

€25

A-84750

R E e

£.25

- TOB(ZREGT)

_-r"'"-'—-
GON: 884539
LLEY

SSTAFFORD - COLLAR

B 84412

SoHE 107047 A
B-84428 rer

P gt 4

C-B43520 e

B-B4865

Bt Ewe

A-848%0

|

__WESPD

A-41526

e TRUER BOLT ‘1 i

bOHE B-BABET
MOTOR PULLEY

50HZ 107046 A

'éi
:
8!
2
v

“\er'ot.nf KLEENSEAL

= vicaz (H-28)
N_B-B4852

o

I TEAT

 —

e

ﬁl‘ r]ﬁ T

ol sl A%

—

IR

A-8492] ANCHOR FosT
§SHCS 3‘16-4' is
§ & LockmASHER

i m:l,a.%um
i
TAPERED_LugH = DODEE,

APERED.
» 1008

_A-B4866

— g.:.s_'{g-rb \YaLe

I:“‘H-‘. =lfe LockwhsHER

Ll ARHER . FAIL SAFE

BRAKE « FER-4715

| D-84635 s

BELT GUARD

Vg # 20" ELBod

Yo PIPE PLUG

*S'L&,
NIPPLE

_ SEALED T
LOCTITE * MVV

555 A8 PT.
_~%a-16 5k

T

sECcTION A-A

[ cnrvg K ral;

e

Shg sa 22 % S

i

__._'r_

Riv A FiRST usEe S/H 161L2

P —

"
» S HISO i L5,
< [seaz 75 AYBED ‘!'.!." AP
» [wAs A- T -
o [T T [l

__'.ﬂl.l-

UALARML IR THOL SOMPAT LERATS

e ————————————
TORCHTO. CAMARA
= bl

IR

mu | =l

- ——



£ED I
7.2.

SHAET §f BUSHING & A55Y

JPEE.
SHAFT B- 84873

=

4‘ WIPO WASW
1600‘2 | @™

o3 HEAVY HEXMYT

SPFCMAL XS BT
A-845T71

PIvOT ,Bou‘

A-8ES 7 réa®

W‘ﬂk dlx NUT - il

Vel S3ENE MS wsed-8z0 2 '\
WWTW TWTUIT KACE

FEB-B/E  Bo/Dw -reTheE FUBEODY

MyGLock MUT .____\ : '\\
§2-20 NE '-.I .
ToRemGTON THEUIT RACE | ) \
TRCIEIE 501D n O TRk \ Lo
BRACKET N R o
A-BI56D \ ; ‘.\
ToREINGTON RoLiel @E‘E__._ \ L
$NTA-10/8 REG™ |

TORRNG Ton TUERSIT FACE

- \ L
b \ \\
(osorve) 2mEm |\ i
(owmve) 2 rEGT \\_ 4
\
%

T HOULING.

ITQA‘IO;‘.D \
- TEC 008 X VoL
; COVER PUATE 1 E
a-333¢ | §°%3%.3 z

68 D& (e e T8 T

f\wﬁ \

] g i A

SUPPORT BRACKET
c-F4288. )

FLAT WASHER
‘4. 2e£07

NIXMCAPKE
/. V-6 x |G 1 REP

%ae_'s%

SLIDER _ B-84552

S — @}’_
. F_

gy rrTFe ad

]
E]I __.’@ ETFrEE g
' —
i
}

e

BurToN XD foc CAP TR
f#.ro 3rarx Vaee & pEa™

SpinG Block C-84587
A

. ” W Loc il [T foE - FYAT PomT
e Bungefee 3 RED”

SHDS AATE o845

[#5u  sTvis B - 4 wER™

/ GTT ELBow O/ CUP
ﬁopﬂ trveE L

Soc :s?_‘ B -CUP PanT

D Gy oty

LRO5S FEED xﬂcw \ kW LT
B-§4570. \ i ik

e — = —= L il

[1:4-27 Fe B - 4 6P

GuiDE BLock B45L! -dzE0”™
[dmeer irem 484561 - sze0”

e
B-54558
§  S0C faT T& - com et
'Sl % g2 s,

EA? SﬂAl’?

spacer acock

rA-G4Bes T EEO™
/ JLAMPING BLOCK
;B 84566 7 pEa®

GEADYATED A - TAPER PYQ DEGREE

a Jls?g_ (e Fivag ASEY Ensame)
¥

So. MO, CAP_ JER
Yé/eNTn D26 =4 TG

SL/DE BAR
s | G-84BTE

N —
L a\:»{»n'__l
u’rm& o Ak

SOC_HD CAP SR / o nes. DowE L,

Bk« Dic 16 o8P i

BEIDGE BAE I,
B-g45¢3

Foaxidic - -2 i

GrB PLATE

T

ey 2=

T
i
|
L
g

2|
) (:) _SE€ W BEcow i
i TR |
il I ‘B3
|- B D &
_I. - == - - :‘i} 5
TR
v

t
b

COVER PLATE $B-8456d NOT
SHowN 1« THIS V-£W

iy RO

Low TORFACE OF SHIDWG RioCK (¢-§4567)

o FEnviDE Qoy T R0d JLEARANC £

BETWEEN Biock § wovET FLATE( 8-A45464)
| AT FrmAz 4557

|

PowEL _—
/j&s D X itie  20ER

J{l MEX HD CAF IR

frw'.;'(s:-ﬂ’c x ff.:c: 4’9#”

; RE FITTING OF GRADUATED MLATES.
L PLATES MusT AL _Asavq-:!:mcwm CREALES DUET
D o TH S Of BAZ #8074 v TEUE POS.TOON ARPLY
L ENT COAT OF FRORY ADHESIVE ¥ 445 Acou~o
QUTER E2GS f ACROSS TWE CINTIR OF GRADATFD .
L FIT CORRECT FLATE 1N POL TN ON TLARTR: ~g
Bioce (f B-89585) neTm TEZD O YV AL HEAT
WITH CEnTER LINE ON Ff DE BAD
4 APPLY Fi2er PRESSUCE EVENLY On PLATI T
ALLOW EPOY ADNESIVE Th TACE 40iD

¢?-wu‘ﬂ:.- .q:.\'s -{ruaz: ar: ,-oa:-_f

-34 7

GEADUATED A:n':; TaEFT Moo DebsrEa)
{ 85878

VIEW (OOKNG FRONT TUE REAR OF TELESCORIC TARES TR AT FaAe T

7 e Ry i E BT TR TR e

sl . _HHI'-“- 5f L s 1.

b . l o TAF'ER 'nﬁrmoe rrmacunza’.’r]

e Ry “ Iy

2 s - 2018 3 e ST T .
t =il I’,';fﬂ___ ilG?O 1660 & rsﬂ i3 | - 34908

Nﬁ'w-n*!afﬁ- -
IR U
mmtm/‘f{
Fio. warrts ?md'/‘/

wurwwav f

Faowe we T
(z&s omey)

4-845 ?5




PAGE 203

- = e
4 X Lo amw
27 wur ' (LT3N
(343 7
/ ,.-p-'J
-
arusponl /2RO Y moTha - BRIPFISON. et
e/ Cont/ AéoY eTIo 1 dnm, idos EPM llﬁ-l‘.'_,;"‘"-__________‘- I/
ey T
o - * _— —_—— e — — e
1
. e
! T > + — 4 | i
! " 1h e 1
] ] — -
< Bl i B 2= 4 ! ==l=l==-==-='= — :—ﬂ“l iH
=2 SANER_FAL gafE BRARE .
61y R ATS A | l . [l ! 2 ﬁ i
Foi SROADTALS \ — | -I P ]' ='.»b
' S =
| o T T — ' ot e R R e Py e
| TTesAsasT— == ——=——— = 1 | i :slns
: | I&: 1 — —— [
i H = - — - —— —— - : - . = I ' "
i A S :L-_ = L i
i - ‘T _k ¥ macs
g - — i qlifs
: AELT  GUARD (23
; S-8485 ~ . — - . T + | |
| i e - = _ S S —
| ; ® & : S| == S e
— I 1 * = % —72 1 ;
! . — i N St [ | l e i Lt s B g = } Tome o lana '
! = e S st : 2o =
t K T s {rom ‘on meaT’ AT R A cw |
i et o) i i " romn g aun ‘\Q_wu-_ Si8=i X
. e gose el GOWE! .y e CAsGS SRR N 0 P o2 57 aad B [ rrpage—— ! . mwa A~ 2HGo
_ﬂ:.-v-; Py | = - | 2 . o -“‘ —— ki i M"":::":m' ey Lo pu WERAE . wiLLiAMe  TEW oS
! F‘%’_‘ ETTL TTTanTROL 42 Toss meaT A 21459
&l 0 ) 17 \ 55 | ale _1 T A e 2 Vels
-—ER T l2%AY : [CL- S T (IsA7S TEAIS . irpEis it Ut
108 1 . _ __' ~
27455 — 403:40035)51-]3
- sELr  AATWe, END GEAR TRAN 27 m :
;'!';_-__'Zl}' HE 4ET of B} TTE -g45%07 ' Tis243 1 1 ]
),r'r w 2 i I_u.u-v- A-AOCH Me 4T aFPpzoN ASSY. H ;
ot et N T t
/ s : ) e ' T D- 23190
she / e ¥ e
iy

~OOLANT STAND B
% D-84508

al

|
T‘ﬂ.}il!

i s =
ra =l A
1 Tt ——- - FEETT s
aAna DRPE 2 ; $ s o ae —1 { erTienaLy
| TR ASST .
=~ -84 30&
1

| L/echtw Ya'riren

5.-88190
£ aunr. v
aum . regn wocaoer) SeLASH GUARD
B W s e TR
Tl T
Motes Suiter  —p-r | 5.84589 D ALADG.(1Gao)
BB BsT_do pes M| — 1

- - + St : - A ! RS e q- 4 L a
piaf i i =1 o N f—
o | | __ A-AIS1| Morug Cowrmed Wy ' ' \ B = D
woThe cunTing AUEY . i —— = ——— = — e —— 1 — e = = gt s e b —— et ~ \
T=A45AZ ) 1 : \. .
| : .
i : -

amooX - oPOTZTPy -V

D-3503%0- O

" amr, Mam st R ! |
Domema ! \ i -
Rz ; e = pasE

D-8431/-¢0°

LGRAY || | | 1 B
ek 4 vy 7 — ! H
sttt it SR b gl I - { Fleem__saves [ e i
A 11 TH rem | - | - 1
] |
i b e — ! 1 | ! . X
[ S 25 Y% 148 Yal ‘;g 1 i /5 Ve 1
GO Ea7 AT 3 — ' .
' S ( i sy wores : - arrtoxpars_wemwr 3-000 (8S. |
ID!' Ya| g A H Mara s T FACKETS AGK |
(D652 5l 1 | aE - fad ) o _rTHIT
i Advom, (£60 LAT0h Srevit!
| . ;
c ANBARD-SSSRERN TOOL COMPANY LIMITID TOWONTO, ORI,
LUBE NAMEPLATE » Lrrreecy [— —
- A - A——
[+ % §¥3 a W s * Lol
i 12 & ] Ty i =




